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Abstract of JP61 31 744 l \ I - 
PURPOSE: To use a stepping motor for inputting 
to a microprocessor by providing a rotary knob 
combined with the shaft of the rotor of the 
stepping motor with first and second stator coils 
in the state of a quadrature phase. 
CONSTITUTION: The 8-bit output of a line 50 
includes binary count information to the 
microprocessor 20 related to the motion 
parameter, namely the speed, the acceleration, 
the direction and the angular position of the knob 
14 related with the final position before rotation. A 
counter/duder 95 includes a reset input RST and 
its function is receiving a command from the 
microprocessor 20 so as to reset a counter within 
the counter/duder 95 to zero. A touch sense is 
given to an operator by generating a torque 
opposite to the moving direction of the knob 14 
thereby. 
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Aflr«H«lw*>6IB 1 is XtffH 2 tf)#jgj!c7)#* £ig i & 
J:tFft2«>*5Mz#MU ±K»ffo***±IB*«-* 

o£**>EHE-e<0 JtE* 1 *J Xxm 2 <o*IM»#*>jlr« 

x xtm 2 <omi&&ft<Di&jj<D h <v\cmt>zm& l -c ±e 
?\cLtc^mm^fc*im*&ttt, nm^gtt. ±e 

SlS*f<OlHlG^i:-C. ±E«W<fc»tt'^ 20 

£ *«f® t -T 5 HCsMMW. 
[ 8*#* 3 ] _bE^- * fili^f y Vis?*- * "C 
<t frtttt 4: 1 ^0te««lPiSBo 

±tWIEHE0V>fc< ^t)lo^^^rW®i« so 
±E»J»f±ittftifl:«ttlB^fc*i4:*W«^-r* 

7 ] ±ESS 1 *3 J: t/fg 2 CO#^a55>^-bE3f 

[»*S8] ±EJt«*Stt±EJB l *3 JitMB 2 <o# 
£ tffg 2 ^i»gIS5><0±E9f3t<Ot0^ig-& Lfc_tE^ 

att±EMJt«»offl**s*t±E^~^^a^e>^± 
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«J *#»*Li\, fftftc#lcJ:«9Mi 

[0 0 0 4] *B«Al^fc6*i«tt»4, 5 6 0, 

So 

[0 0 0 5] *H»M : JB4. 8 5 9. 9 2 2*:»^S 
/Un>f/^tt5^0|^m, 3r^Oa 

[0 0 0 6] i^ftf-^i/a-^gBT-ttt^iSa 

T »^««) Tii5*0 1 4r 6 0 
[0 0 0 7] ±jSLfcft*««fio**<&3* h^r?|# 

[0 0 0 8] 
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[0 0 0 9] 

[»Jg£S?fcr5fcfc^©] ±f5KIJ®l2, #»Wfc:J: 
9, KAtt««tt^» lis J: ^2^8*^*11**+ 

S5#£^;t 6 J: 5 ttfc*** 5/ 

y # * /Dtyf 

r^«ffiW«»o»2<o«j|»»»^lill6H«Srtt 
[0 0 10] 

[mm] BBi^*3^xfi. sc&nniacEMffiRc i o 

7hl 6 4^Lt[il(Eo**l 4fctt«ttfcJ|g^Lfc* 

wsi2 2 fcjw«i«iKaflr«rtfftir\ s^oaflMi 

122, 2 4tt**L«'b*? t 3' \?ls?=e-*mm2 6, 
2 8lc8a*£*LT^5 0 **t-PtW>»HHPt»3^^f4— 

i 2rt-eii#i<ft««tB-T?«*aE*t, -tttfecD* 

Sftfc'MWs'^'f V2 7dSWtfe^ ^2 6(£^ 

{HU^^S 0, 3 2*i±3fiUfc*J«P36lt^»l*StLTV^ 
So RHKI^ *»2 8tt»*Sttfe**^y^?-f ^3 

S2 6, 2 8tt*n-P*tJBl43j:VSB2^*J«^»2 6 
a, bfcit;28a, b fcSMW ZtlZo 
[00 1 1] SICtftPJi--5«t 5tw, #i»2 6. 2 8(^1 
a^#^aS5> 2 6a. 28al^ U-*fB«3Sfi 24^ 

W3SB2 2tetftflso£3H 4lC«t5v/t7H 6<^[Hlte 
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*2 0^^x*#5i:5i--rSo tum-ttttf, *#i®2 

6, 2 8<^l0^fflfi*J!ft^feft(^fflStt, ffiO^ 
[0 0 12] 0 2. H3fi:/^— *fft|»3£B2 4, 

10 ^KHttB2 2cof¥SB* ; ett^^-riaT^5o 

P^air >>i^2 Ott^U— ^*J«P3SB2 4^(^*1 (OjB 
CD7-O-4 0, 4 1, 4 2£^U rixfettiiitKl 8 
IrWt^o tti^7>f ^4 7*3J:t5A^7-f ^5 0 (8 

sowsfi 2 2 mazK^matttt 1 7 &«/£-r * 0 

[0 0 13] ®mm-v( * n^Pir^i^^^<D3o(07 
^^4 0, 4 1, 4 2^^^ T^^-r^ h . 

-^r-^^j off-^Sr^u- ^«y#3SB2 4WAe 0 

20 >40-4 2tt*^tU— «W^RJ— (^«at*JRR 

«fcl5 2, 5 4, 5 6^U8ih7^^5 8, 
6 0, 6 2<D'<—X\Zig1$t£tlTte'9, & h7^^ 

5 h y ^5 8-6 2 tefi$£®ffi5I$«3§ 

70^^2 6, 2 8C0 2oc7)^^3S2 6 a, 28a 

y-K4 0-4 2T^A^cd^©IcJ:*), WMtttfflk 
f£o£^ l 4 lcHt5»fftl: J: SIMMs:* C58»^ 

fe«BE^^-^-e«EWfM«»7 0^b^S^-6o 

[0 0 14] miBZI7 Ote^-f W 1 iC^j^b/cV I N 
A^J 7 1 r tt^Ec^B^mJE^ 7 2 »2 4V 

■7 f >"^7 3&^LTgM&£*bT^<5o 7><V7 5ICgSK 
Ufcdb^VOUTJi h^^v?^^ 5 8, 6 0, 6 2(^3 
u^^^laIIISB8«^*>9, PNP^P$/^y^BPt)t» 

40 ^Sfei7 6, ®«tftUPfil£ta7 8^Ut h^^^^ 7 

6 2^)^^^l:^^o Zf*y*>#W!i%mffl& 
m Vylsi?** 8 OCOnu^^fi^^— K8 2, 84 
^LXlfflO»a2 6a, 2 8 a tCg^£*L£ 0 
rixf)^t-K8 2, 8 4ll#^#i»2 6, 2 8(07 

>r^3 2, 3 z\zmwt£frz> 0 

[0 0 15] mSM7 O^y^O'S 6 izmtft UfcmiE^J 
«IHl%WttA*AD J *^A/t?*3 9, ^0^^^8 6li 
&x/<4T7sffl(7iS 8, 90HttiMh7y^^5 

so jS 7 O^ADJAAli^f^ry hiaj:t^^u-^y 
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KI«l:*)6o 7^y8 6iilEl7 0^7^y7 

5lC&jn9 2£^LTgj^£*bTt>£ 0 in*>. 7^V8 
6te, T'llr ^ f y h W h 7 y ^ ^ 5 8 
8 8. 9 2a*e>*<55M£», te*T-«^U-=¥*J«3 h7 
6 0(Dffi^9 2. 9 Oj^ibftS^IE^^ftt- 
^oTfc^Snaatel-fc^o 
[0 0 16] fflm&£Xfl&to(D&$}<Dtilb* t&in9 0<D 

»h7^^ 6 0^yi/-^M h^>-^**T'fc 

[0 0 17] :/p ^^^^W^mm h7^^ 8 OK 
lib. *^-^#^§-y^B6l!:JS^S*tfcy— h h7 20 

6 0£sJ:{/x-r t">- h$W 5 8Kfi£ 

f*&fcri7 6 ^riES7 OWttj^ffiJEVOUTWffiKio 
8 0^- *#3l^*'MT;M2«Jn7 8HJ:oT|lJ 
y*i»fcJ:oTtS:JtS*L<5 0 «ot, &in7 6. 7 812 

#ffi»*rfi*jsu rne>^K«jSfi h sow 

^rxtlE^W^ S6i7 6 cDfiltt«gfct 7 8 (DmX 30 
<9^#J6fgl5<!f*:£< (10, 00 0Q*tl, 560 
Q) . h h7^^6 2^S»iiUTl^ 

#9. h7^^ 8 ofcf*«a*o««ua»jj^i\ lei 
601^1 4icf2/>a^sfei^u^xe>^-r. r^/c 

* l 2^t>^/^*5*^Six5«Srw 

-5-;l^*b/<CV\> ^Dy^ry^h7y^^80I^T^ 
fcT^*— * l 2W«FttlcB8ii-r^o t> UP5«j»^SJB- 40 
Lfce>. J^s/fc^^E— * 1 2. 8otftffo|^l 

4^iHlte^^oTffi^T^:#^Sfc ! i^^^ 0 :oh7> 
v?**8 0«(«]Kd5Mj(&#»«<Bt-*^>i^J:5l-*r 

S9tfPl£B 2 4 2 6a. 28a KffiKWS 

[0 0 18] 9 o^o-fey*2 O^WA^li: LT. 
»©*IMWfr2 6b, 2 8 btt«l;fcJ:tf!B2<0it«» so 



9 0, 9 2lC^VUX{f^^^L N -ttb?>H:«»Ota*tt 
^VWX^7 3-^9 5 tcfg 1 *5J:t/JB 2 OA^3 

S/fc^^E— * 1 2<D>^:7 h 1 6CD[E]*Eia&i:T-e-f 
^ n^ni?-,^ 0K7>f >5 0^U8 fcf y httit) 
Z*7tZ>o tiS»2 6b, 2 8b4MSfittfiHttfc:& 

ot^6«|^ ^rsjWffi. £«£tif«, ^£«ft:ff 

tftfgT 5 a - J: # * V * £ 2 o «iA^3 >- 

[0019] lt«S9 0, 9 2*2, XVlsf/r^ — ? 
9 5f<0ffl^!>y <0^&<Dtz#>mWmft2 6 b, 
2 8 bi*6«)/^ftWJ«t #511/^9 0g<D 

9 2o[p]K«^*3ctt5»^»2-jew^f^--efcoT, it 
k§§9 ow^eA^t7>fy3 6. a:^jsfct9 

6. 9 8^UA^^t5 0 tfc«»9 O^gfiAA 
ttlS* £ *L*. 2 0(DS6l 9 6,9 8 2 OCD 

**ritU H«4il(OjE*^M7^«E (+5V) BflT? 

9 O^T^Wfc^0lfftl^^-T^5o wtvfi^C 
#^mjE^^^d5^~^^^itRS9 0^A?>*^J: 
5K-T5 0 *#*«[©7-f — K^s/^ttttl 0 4j&sjfc« 
»9 0Wffl*^:-t<O*R<EA*BBlw»ttSttTt^, £ 

wa^fiffifcti o 6, 7-fyio8^io^yV 

■7*=* — ^9 5 60 lO^fty^A^CHBWx^ 

6 0 ^y^/Wt- ki i owy- ki««j 

tt, *rtf>;&y- Kf*7>fVl 0 8fc:ffiR£*u 
/t*=» — ^9 5^TTLA^^4x.6o 

[0 0 2 0] ra«iJi. Jtfe§§9 2«:-t<0*K(BA*-C7 
-r>3 0. iE^Jfigil 1 0, 1 1 2£r#LTA^£gtt 
5 0 H:tfc»9 2WSteA*tt»»S*t6 0 2o<&«Sli 

io. 11 2<D&m&te2^<Dmmmmi>fzy^ k 

114, 1 1 6©7y-K»*y- KSSRjft^ffiRS 

^ffioiE^<^r^mjE (±5v) FBiT-iS^^r^^r ^ 

*&*-*frbtt&&9 2^Ab^^J:plc-r5o 

1 8#tfcR§29 260UJ^^: 

20. 7-fyi2 2^lT^!)y^/7='-^9 50 
S2(0^-r>^/UA^fCHAtC^^ibtt6o ^ytV 
jr?**- Kl 2 4<DTy- K«Sife$tt, ^eo^y- 

Kfi7-fyi 2 2^»«S*b, ^^^7^9 5 
^TTLAiJ^x.5o 
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[00 2 1] ^!>y^/T3-/9 5(i7'ry4 7^ 
&rtZ>tm^ 7>fyi 2 2, 1 0 8^tT2oC0f 
^*/kArt*±***i»¥»2 6b, 28b j&*6<Dtfcffiv' 

[00 22] im-fcot, »f^o*^l 4dS-t(04>iC 
*>5v^*ffiS(rfe5«ffi-C, ^?y^/7^-^9 5 10 

l 4#Ie]i&frL#)£>*u H3*>^r-y fcr^*—^ 12^ 

C0#^g|5^2 6b, 2 8 b^e>U^^V^Sfc^S^ofc 

tV^t-K^ElOO, 10 2*5«fctMl4* 1 20 

[0 0 2 3] h£*tfc'<>i'*ilEtt9'f >1 0 

8. 1 2 2^lt^^y^/f=i- ^9 5 0200A 

6o ^ > ^ /r =i ~y 9 5 liR F A^/^^iS^r 

-OS OlwM^JtU^^T^-X^o 7^y50(D8t*^hlil 
^Jio^^i 4(Oj1Sjxn^^~^ x BP*>[aHBflft0>*«0) 
teBlwMjgLfco^l 4tf)jffiK, *P^g> *|r)*5J:^ so 

^gtegi^fiiji-r* * * ^a-fe 2 o 2 m* 

^^hft«*^tfo *!?^/f3-^9 5liy-feyh 
A^3RST^ ^r^WIBtt^C^^/^a — ^9 5 

s/i?-2 0^e>Jg^-«rS*t6Ci:^*>-5 o »*u<tt, C 
Jxtt* »fto**i 4^El(E^«-J«jt<O^T«fcfr*t> 
*U ^^V^/^n — ^9 5flo^^.l 4tO(e]teO^:CCi 
«^3l#«<*»i»U-C*!pjRi: LTfiHgtf)#«fff« 
*fE«-r-5 0 *?^^/73-^fll^A*l41« (S 
EL) &£TfitiM-*mte (OE) A*"C*>!K Ztlbft 40 
B**£*i/Ct^ftt\ CtL^2o(DA^fi-^-r^t3^c3^ 
y1T2 0a*&»fr«:Stf\ A**«F«TU WA*:*riMfc 

[00 24] r^)flMBtt* W^o^Ptyt2 0l:J: 

ft* * v rtfciwfso** 1 4 cdt^ x v htefin*tjc-r 
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t*7V— * • MNJ Y*5TS*J*9 5 8, 60, 6 2 

i:^7^fv4 o-4 2 ^it 2 ai^-rso 

5Wl)^/73-^9 5^^^h CfcJ:tftfc 
7 tV^-^ 1 2 0ti*ai2 6 a , 2 8 

[0 0 2 5] «^«H8lc«UfcA:#jrBfa*tt*4:, 
^^u^uir^i^2 Oftzfu-tcfflmVyi'V** 6 0 
^25«ffl*J»^Sr9>r>4 l^Lt«4U *:<&IRl;i 

OHt^^ytr^*— * 1 2<D#jgl^g|5 2 6 
a. 2 8ali*#4iOi*S:^5o ft^O^H 

Ii7>fy40, 4 11:^^*4^ **lK:J:9« 

JE^7 Otrm^LT#^gf52 6 a , 2 8a(;iJ;9*# 

a*ic#ttLT36*o[aeo**^a«i!i«i-5ft«ffi« 

ItOol^l 4<D0ei-J&CT*^;y fc°>-^^— * 1 
[0 0 2 6] 

— * 1 2^-f ^n^o-fe 5/U-2 Otc^-r^A^i: LT 

[13 2] Bnomn«[iiiSH-c«>6. 

[0 3] HleOgU*»»IiljeH-e«)-5o 

1 2 X75/ fcf^^e— * 

1 4 tftffoS* 

2 0 fiHWffl-e^^u^ci-fey* 
2 2 xnVU^^iJ^S 

2 4 yu-^r»J«S6« 
26 #i 
2 8 
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